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[57] ABSTRACI‘ 
An improved electrostatic precipitator for removing 
high resistivity particles from a gas stream. The precipi 
tator includes a charger section having a plurality of 
corona electrodes and hollow tubular collector elec 
trodes. These electrodes are arranged in parallel, alter 
nating arrangement in a single plane which is positioned 
perpendicular to the gas ?ow. The electrodes are con 
nected to a high voltage electrical source while pro 
duces a thin high current electrical ?eld which electri 
cally charges the particles present. A temperature con 
trol ?uid is passed through the collector electrodes to 
control the temperature of the particles collected so as 
to maintain the resistivity of the particles in a range in 
which back ionization will not occur. Due to the size 
and geometry of the charger section and the tempera 
ture control of the particle layer, an extremely high 
voltage, high current electrical ?eld can be maintained. 
A collector section can be provided spaced downstream 
from the charging section. The collector section has a 
number of equally spaced, parallel plates which are 
arranged parallel to the gas ?ow. Alternating plates are 
connected across a high voltage electrical source which 
produces a high strength ?eld between the plates to 
attract and collect the remaining charged particles in 
the gas stream. 

1 Claim, 3 Drawing Figures 
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ELECTROSTATIC PRECIPITATOR USING A 
TEMPERATURE CONTROLLED ELECTRODE 

COLLECTOR 

This invention resulted from work done under Grant 
No. 806222 with the Environmental Protection Agency 
and is subject to the terms and provisions of said grant. 

BACKGROUND ART 

The invention is directed to an electrostatic precipita 
tor for removing entrained particles from a gas stream 
by passing the particle through an intense high current 
electric ?eld arranged in a thin plane to quickly electri 
cally charge the particles for collection on a collector 
electrode. It is more speci?cally directed to an electro 
static precipitator for efficiently removing dust particles 
from an air stream by the use of two or more collector 
stages. The primary stage provides a charger and col 
lector electrode suitably positioned in a plane transverse 
to the gas flow. The collector electrode include cooling 
or heating of the electrode to control the resistivity of 
the dust particles retained on the collector electrode to 
prevent back ionization in the primary stage to allow a 
high current electrical ?eld to greatly improve the ef? 
ciency of the operation of the precipitator. 
The present day electrostatic dust precipitator, in 

most cases comprises a pair or pairs of electrodes which 
are strategically placed in the path of an air or gas 
stream which includes dust particles. The purpose is to 
remove the dust particles and to prevent their being 
transported with the gas to be vented through the chim 
ney or stack to the atmosphere. In order to reduce this 
pollution and efficiently remove the particles from the 
gas stream the electrodes are positively and negatively 
charged by a high voltage direct current which is ap 
plied between electrodes. In this way, a very strong 
electric ?eld is generated between the corona discharge 
electrode which can be a wire and the opposite elec 
trode. ' 

When the gas stream to be treated, which, can be 
smoke or dust laden air, is directed past the space be 
tween the charged electrodes, the dust particles in the 
gas are negatively charged and then attracted to the 
positively charged dust collecting electrodes. This ar 
rangement has been known for many years to be highly 
ef?cient for dust precipitation and is commonly used in 
power generating plants. In the past it has been a well 
known practice to use rods or wires as the ionizing 
electrode and pipes or flat tubes plates as the collector 
electrode. 
The dust particles adhere and collect on the collector 

electrode and during operation and dust must be period 
ically removed from the electrodes to retain desired 
high particle removal ef?ciency. Various mechanisms 
have been provided in the past to facilitate the removal 
of these dust particles, such as by mechanical hammer 
apparatus which tap or shock the electrode structure to 
establish vibrations which cause dust particles to fall by 
gravity to the bottom of the duct. Sometimes it is neces 
sary to temporarily remove the voltage from the elec 
trodes to eliminate the electric ?eld during the dust 
removal process. 
Another method for removing the dust from the 

collectors has been the use of mechanical scrapers 
which periodically are moved up and down along the 
outer surfaces of the collector electrodes causing the 
electrodes to be physically scraped so as to remove the 
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2 
collected dust from the electrodes. Although the shock 
or hammer method creates some stress and possible 
eventual cracking in the electrode structures, it has still 
been found to be the easiest and simplest way of remov 
ing the dust from the collectors. The scraping arrange 
ment requires extensive mechanisms and power units 
for raising and lowering the scrapers with additional 
provisions required for maintaining the scraper in 
contact with the surface of the electrodes during the 
cleaning process. In some of these precipitators the 
electrodes are arranged as ?at plates so that the scraper 
will be able to move along an extended flat surface to 
facilitate the removal. The scrapers have been found to 
have greater disadvantages which render them less 
desirable than the shock method for cleaning or remov 
ing the dust particles. . 

It has been well known in the prior art that in order 
to improve the dust removing capabilities of the precipi 
tator, it is necessary to provide a high current electrical 
?eld and still eliminate or prevent the presence of back 
ionization in the vicinity of the collector electrode. 
Several methods have been suggested for controlling 
this phenomena. One of these is the control of the resis 
tivity characteristics of the particles by controlling the 
temperature of the electrodes. Various arrangements 
have been suggested for controlling this temperature 
such as passing a cooling ?uid through the electrodes 
during operation but in most cases, this required a con 
siderable amount of cooling or heating capacity re 
quired to ef?ciently maintain the temperature control of 
the collectors because of the rather large cross-sectional 
areas required for the electrodes. Until recently the 
requirements for capacity in the cooling or heating of 
the electrodes have necessarily limited the use of this 
method to small air conditioning systems and experi 
mental use. Temperature control has now come into 
more widespread use and is now being found to provide 
the desired control for the collector electrodes. 
The present invention provides a new and unique 

arrangement for greatly reducing the size of the elec 
trodes and thus the quantity of cooling or heating ?uid 
required to provide the necessary control of the resistiv 
ity of the dust particles. The cost and size of the auxil 
iary equipment required for operation of the present 
precipitator can be greatly reduced and provide a sub 
stantial improvement in the electrostatic precipitator 
according to the present invention. In addition, it has 
been found that by the use of the present electrode 
geometry and structure the collector electrodes can still 
be rapped or hammered in the conventional manner 
without the detrimental effects found in the larger sized 
units. ‘ 

The small size of the unit not only reduces the cost 
and capital equipment requirements but it also repre 
sents the optimum design for heat transfer (cooling) of 
the particles. The warmest area of collected particles in 
the charging section will have the highest resistivity 
and will limit the operating voltage. The effectiveness 
of the system will depend upon how well the collected 
particles are cooled. Therefore, it is necessary to elimi 
nate any ?ns or extending surfaces from the electrodes 
where particles will collect and not be cooled suffi 
ciently. 

SUMMARY OF THE INVENTION 

The operation of the conventional electrostatic pre 
cipitators when collecting high resistivity dust is greatly 
impaired by back ionization. Back ionization is caused 
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by excessive ?elds produced in the high resistivity parti 
cle layer by the corona current. This causes the dust 
layer to break down and produce stable back ionization 
at lower than normal operating voltages for the precipi 
tator. Back ionization also produces ions of opposite 
polarity than those produced by the corona electrode 
which has further deleterious effect. 
The present invention is directed to improving pre 

cipitator performance when collecting high resistivity 
dust. The improved precipitator according to the pres 
ent invention utilizes a thin plane charging and possibly 
additional collector stages. The ?rst stage of this device 
is designed primarily to charge the dust particles. The 
structure provided herein is rather thin compared to the 
conventional electrostatic precipitator and allows a 
high electric ?eld strength and high corona current 
densities to be maintained. The charger is designed to 
operate without producing back corona or ionization. 
This is accomplished in the present device by cooling or 
heating the collector electrodes to control the electrical 
resistivity of the dust surrounding the electrode surface 
to a value range at which back ionization cannot possi 
bly occur. 
The second or collector stage of the precipitator 

according to the present invention is designed primarily 
for collecting the charged dust particles. High collec 
tion ef?ciencies in this stage requires an extremely high 
voltage electric ?eld. In order to produce these ?eld 
strengths without producing back ionization a number 
of flat plates arranged in parallel position and parallel to 
the flow of the gas stream are provided. Every other 
plate is grounded electrically while the remaining plates 
are electrically connected to a high voltage potential. In 
order to eliminate possible corona discharge and im 
prove the collection ef?ciency which is possible with 
the higher voltages the collector plates are provided 
with corona shields which are thin tubes welded along 
the outside edges of the plates to prevent any possible 
sharp breaks or surfaces. Even the corners of the plates 
and the supporting structure are rounded to prevent 
sharp edges which can aid in starting corona discharge. 
The charger/collector or ?rst section described 

above can also be called the charging or ionization 
section. This section can be either used alone or fol 
lowed by a suitable collector section as described. The 
charging section includes the corona electrode which 
can be a rod, tube or wire. In addition, the collector 
electrode which also is a part of this section is formed 
from a hollow tube which can have any desired cross 
section such as circular, and is designed to have a small 
cross-sectional area. The purpose for the hollow con 
struction is to permit the passage of heating or cooling 
?uid medium to aid in eliminating the back ionization by 
controlling the resistivity of the particles collected on 
the surface of the electrode. It has been found prefera 
ble to align the corona electrode and collector electrode 
.is a plane which is at right angles to the ?ow of the 
particle laden gas. Because of the unique thinness of the 
electrodes this plane is only several inches thick 
through which the gas particles pass almost instanta 
neously. 
The second section or collector stage with its parallel 

collector plates are usually arranged with the high volt 
age charged plates downstream of the ?rst stage corona 
electrodes with the grounded electrodes positioned 
downstream of the ?rst stage collector electrodes. In 
this way, the arrangement is found to provide a high 
degree of back ionization prevention and, thus the en 
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4 
tire precipitator could be operated at considerably 
higher electrical voltages. In this way, the precipitator 
according to the present invention demonstrated in 
creased collection ef?ciency and relatively simple oper 
ation. 
Although the present electrode arrangement has been 

found to be desirable, it is also possible that the corona 
electrode can be positioned upstream of the collector 
electrode and, thus in a plane parallel to the flow of gas. 
Similarly, two corona electrodes can be provided, one 
upstream and one downstream of the collector elec 
trode. By the same token, the corona electrode can 
exhibit many different con?gurations such as metal 
strips, rods, wires, brush or barbed electrodes. The 
spacing between electrodes also can be varied accord 
ing to the type of particles and gas ?ow expected to be 
encountered. - 

The collector or second section can be modi?ed in 
various ways such as by the use of a wire plate collector 
instead of the flat plate electrodes which have been 
described. In addition, various arrangements for charg 
ing the electrodes can be provided such as the use of a 
high voltage power supply as described or a pulse 
excited power energization system can be utilized. It is 
intended, however, that the present invention will uti 
lize standard precipitator power supplies and control 
lers to minimize overall costs and operating mainte 
nance. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other features of this invention will appear in the 
following description and appended claims reference 
being made to the accompanying drawings forming a 
part of the speci?cation where like reference characters 
designate corresponding parts in the views. 
FIG. 1 is a perspective view of the charging section 

of the precipitator according to the present invention 
showing the support structures and positioning of the 
corona and collector electrodes; 

FIG. 2 is a perspective view of the collector section 
of the precipitator according to the present invention 
showing the multiple collector plates arranged in paral 
lel position and including corona shields around the 
outside edges of each collector; and 

FIG. 3 is a pictoral view of the combined layout of 
the charger and collector sections of the present inven 
tion. 

DETAILED DESCRIPTION 

Turning now more speci?cally to the drawings, FIG. 
1 shows the charger or ionization section 10 which is 
mounted in a gas duct or chamber (not shown) which 
directs the gas flow across the precipitator. 
The charger section 10 is made up of the corona 

electrode assembly 12 and the collector electrode as 
sembly 14. The corona electrode assembly 12 includes 
the upper support member 16, lower support member 
18 and a plurality of innerconnecting, vertical cross 
members 20. Any number of cross-members may be 
provided which will obtain the necessary rigidity in the 
support frame. Arms 22 and 24 are rigidly attached to 
the upper support member 16 and lower support mem 
ber 18, respectively, and are arranged to extend out- - 
wardly from one side of the support frame. The arms 
22, 24 are normally arranged parallel to each other and 
in a plane which is either perpendicular or angled from 
the plane of the support frame. 
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A corona electrode 26 is mounted at the ends of the 
arms 22, 24 in a taut condition and when electrically 
connected provides a corona discharge which forms a 
strong electric ?eld extending radially outward in all 
directions from the corona electrode 26. Any number of 
corona electrodes 26 and their supporting arms 22, 24 
can be provided along the length of the support frame 
15. The actual number and the spacing between the 
corona electrodes 26 and the length of the wire forming 
the electrode is dictated by the size of the electrostatic 
precipitator which is provided. 
The collector electrode assembly is made up of the 

support frame structure 30 which includes upper mani 
' fold support 32, lower manifold support 34 and inter 

connecting vertical conduits 36. The manifolds 32 and 
34 and their cross conduits 36 are formed from hollow 
tubes which are connected together to form a leak tight 
system to allow complete circulation of fluid through 
out the assembly. ' 

Fluid inlet pipe 40 is connected to the lower manifold 
support member 34 and outlet pipe 42 is connected to 
the upper manifold support member 32. The inlet pipe 
40 and outlet pipe 42 are offset and arranged generally 
at opposite ends of the support frame 30 so that ?uid 
entering the inlet pipe 40 will traverse the manifolds 32 
and 34 and provide even ?ow distribution upwardly 
through the interconnecting conduits 36. Baf?es can be 
provided within the manifolds and conduits and various 
arrangements can be provided to balance the flow 
throughout the conduits 36 in order to provide rela 
tively even and constant heat transfer across the length 
of the conduits 36. As will be explained later, the con 
duits 36 also act as the collector electrodes when the 
precipitator is operating and provide a collecting sur 
face for the dust particles which are removed from the 
associated gas. 
The positioning of the conduits 36 along the frame 30 

is generally equally spaced on either side of the corona 
electrodes 26. The charger assembly 12 and collector 
assembly 14 are suitably mounted and supported within 
the gas duct or flow chamber and are insulated electri 
cally from all other surfaces and each other. Since there 
will be an extremely high voltage applied across these 
two assemblies it is necessary to provide adequate elec 
trical insulation at all support points for the assemblies 
12 and 14 to prevent any unnecessary arcing and short 
ing of the power supplies for the precipitator. 

In one embodiment of the charger section, the con 
duits 36 were spaced 9 inches apart with the corona 
electrodes 26 sandwiched between these electrodes and 
in the same plane as the collector electrodes 36. In this 
way, a corona electrode 26 is provided between each 
pair of collector electrodes. During operation suitably 
heated or cooled ?uid medium is pumped into the inlet 
40 and allowed to pass through the collector electrode 
assembly 14 and discharged through the outlet pipe 42. 
The fluid used within the electrode assembly 14 can be 
conditioned by an conventional apparatus such as heat 
ers or chillers so long as they provide the necessary 
temperatures to control the temperatures of the elec 
trodes 36 and the associated dust particles which are 
collected thereon. The temperature of the ?uid can be 
controlled by any suitable device such as an electrical 
or pneumatic control valve 41 which is connected to 
the fluid inlet pipe 40. The control valve 41 can be in 
turn connected to an electronic controller which uti 
lizes inputs from one or more sensors to measure the 
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6 
presence of back ionization in order to control the 
amount of fluid ?owing through the manifold assembly. 
A suitable high voltage electrical power supply 25 

which has a high direct current output is attached be 
tween the corona electrodes 26 and the collector elec 
trodes 36. If desired, the entire corona frame assembly 
15 can be charged by the high voltage supply relative to 
the collector assembly 30. So long as these two assem 
blies are separated suf?ciently from each other to pre 
vent arcing and back ionization. There is no need to 
insulate the elements within the respective assemblies. 

In actual use the charging section has been found to 
be a good charger/collector when used by itself. In the 
present embodiment the plane of the corona electrodes 
26 and collector electrodes 36 are coincidental to each 
other and are arranged transverse to ‘the flow of gas 
which is represented by the arrows G. . 
The dust particles which are transported by the gas 

flow G are charged by passage through the electric 
?eld set up between the corona electrodes 26 and col 
lector electrodes 36. These charged particles are at 
tracted to the collector electrodes 36 where they adhere 
by their electrical charge to the surface of the elec 
trodes. Since the manifolds 32 and 34 can also have the 
same potential as the electrodes 36, dust particles will 
also adhere to these members. Because of the structural 
design of the charger section an extremely high voltage 
potential can be provided between the electrodes which 
forms a very intense, high current electric field with 
very intense charging of the particles and considerable 
precipitation of these particles from the gas. 
To provide additional collecting capability in the 

precipitator according to the present invention, a sec 
ond stage of collectors as shown in FIG. 2 can be pro 
vided. The collector section 50 includes a number of 
thin parallel plates 52, 54, 56, 58 and 60 which are fabri 
cated from metallic sheet material and which are ar 
ranged in parallel with each other and parallel to the 
flow of the particle laden gas. Each of the plates such as 
plate 52 has rounded corners 62 and a corona shield 64 
which is formed as a continuous tube which is perma 
nently attached, such as by welding, around the entire 
outside perimeter of the collector plate 52. Each of the 
other collector plates 54, 56, 58 and 60 are formed in the 
same way and are protected by the corona shield 64 as 
described for the collector 52. Alternating collectors 52, 
56 and 60 form a ?rst set of collector plates and are 
supported by columns 70, 72 and 74 which are perma 
nently attached to a support cross member 76. A num 
ber of the cross support members 76 can be longitudi 
nally spaced along the length of the collectors forming 
a rigid collector assembly 77 which can be suspended 
by the upwardly extending legs 70 to the housing or 
structure of the gas duct. By the same token, the remain 
ing alternating collector plates 54, 58 form a second set 
of collector plates and are interconnected by legs 78 and 
80 and cross member 82 to form a separate collector 
plate assembly 84. 
For electrostatic operation either the collector plate 

assembly 77 or 84 is electrically isolated from the sur 
rounding structure and the other assembly by means of 
electrical insulators through which the suspension legs 
are attached. It is to be understood that any type of 
support or suspension can be provided for the individ 
ual collector plate assemblies which will hold the col 
lector plates in a rigid stationary position with respect 
to each other and the surrounding structure. 
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In the illustration provided in FIGS. 2 and 3, it is 
assumed that the collector plate assembly 84 has been 
electrically isolated from the structure by means of the 
electrical insulators as previously described. A high 
voltage, low current, DC power supply 71 is attached 
between the assembly 77 and 84. Since the high poten 
tial is applied to the assembly 84 the remaining assembly 
77 can be connected to a suitable electrical ground to 
ascertain that its potential is the same as the rest of the 
surrounding structure. There still remains a consider 
able high voltage potential between the two plate as 
semblies which creates a high strength electrical ?eld 
between the plates. 

It is to be understood that any number of collector 
plate assemblies can be provided as an alternate embodi 
ment to the present con?guration so long as it is com 
patible with the electrode arrangements which are pro 
vided in the charger/collector section. It is also in 
tended that the high voltage potential applied to the 
collector plate assembly 84 is to be the same or higher 
than that applied to the collector electrodes 36 provided 
in the ?rst stage. With the corona shield and arrange 
ment of the collector plates as provided in this embodi 
ment corona discharges and back ionization can be held 
to an absolute minimum to allow the high strength elec 
tric ?eld to ef?ciently remove the remaining dust parti 
cles from the gas stream. 

It is also provided in this stage that mechanical ham 
mering or shock device can be applied to the individual 
high voltage collector plates to vibrate the plates and 
cause the particles to be dislodged so that they fall from 
the collector plates and can be removed from the dust. 

In the embodiment illustrated in FIG. 3, the collector 
section was provided with a spacing of 4% inches be 
tween each grounded plate and the adjacent high volt 
age collector plate. In this way, the spacing of the plates 
is identical to that provided between the electrodes in 
the ?rst stage charger/collector section. Each of the 
high voltage potential collector plates of the second 
stage can be arranged directly downstream from each 
of the corona electrodes provided in the ?rst stage. In 
this way, the grounded collector plates align corre 
spondingly downstream of the collector electrodes. 
Thus, the high voltage collector plates were found to 
substantially attract the remaining dust particles which 
pass through the ?rst stage section performing a highly 
ef?cient electrostatic dust precipitation operation. 

OPERATING EXAMPLE 

In order to prove out the operating parameters and 
feasibility of the present invention an electrostatic pre 
cipitator, as described, was constructed and operated. 
In the construction of the ?rst stage charger section the 
collecting electrodes were formed from metallic pipe 
approximately 2% inch in diameter. The corona elec 
trodes were formed from steel wire having a diameter 
of approximately % inch. During operation the heating 
and cooling or the collector electrodes was accom 
plished by the passage of suitably conditioned water to 
control the desired temperature of the electrodes. 
The charger section was operated under high resistiv 

ity dust conditions with the gas ?ow having a tempera 
ture of 300° F. Under these parameters the back ioniza 
tion was completely eliminated by either heating the 
collector electrodes to obtain a dust surface tempera 
ture of 500°—600° F. or cooling the electrode to create a 
dust surface temperature of l50°—200° F. High corona 
current densities between the corona electrodes and the 
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8 
collector electrodes in the order of 0.5-1.0 uA/cm2 and 
an operating ?ield strength of 6.5 KV/cm was obtained. 
It was found that the charger section operated very 
effectively in providing the desired ionization of the 
dust particles and the collector electrodes provided a 
very ef?cient collection operation. As was expected, 
continuous operation of the charger required periodic 
removal of collected dust which was accomplished by 
rapping the collector electrode manifold by a mechani 
cal hammering process. The high corona electrode 
voltage was momentarily removed during the rapping 
process and this greatly assisted in the dislodgement and 
removal of the dust particles from the surface of the 
collector electrodes. Since the surface temperature of 
the collector electrode alters the dust resistivity it is 
necessary to alter the surface temperatures depending 
upon the type of dust which is being collected. With 
some types of dust it may be better to heat the elec 
trodes while others may perform better when cooled. 
As described above, the second stage collector plate 

assemblies were arranged with spacing 4% inches be 
tween plates. The high voltage plates were positioned 
directly downstream of the ?rst stage corona elec 
trodes. The tubular corona shields which are provided 
around the entire outside edges of the plates consisted of 
15 inch diameter tubing which was welded in place 
with all edges ground to prevent any sharp protuber 
ances which could allow a corona discharge. The col 
lector electrode section was operated continuously at 
45,000 volts DC under the presence of high resistivity 
dust at an altitude of 5,000 feet above sea level. With 
this arrangement collection ef?ciency for the precipita 
tor of this invention was unexpectedly quite high and 
increased as the voltage on the plates was increased. 

It is to be understood that the arrangement of the ?rst 
and second stage electrodes and the number of stages 
which are provided can be modi?ed or changed as 
desired to provide the most ef?cient operation and ob 
tain the desired effects. As stated previously, the ?rst 
stage charger section can be operated by itself with 
good results. However, the operation can be improved 
and the ef?ciency increased by the addition of the sec 
ond stage plate collector section. Additional repetitious 
series of the ?rst and second stage can be duplicated 
downstream in the gas flow as space and cost consider 
ations may permit. 
As an alternative, the length of the collector plates 

which are provided in the second section can be in 
creased as desired. Additional lengthening of the collec 
tor plates will improve the collecting ability and the 
removal of even the most minute dust particles from the 
gas stream. The limitation here is one of physical size 
and is primarily determined by the size and length of the 
gas duct or chamber in which the precipitator is posi 
tioned. 

It is also to be understood that any desired material 
such as iron, steel, aluminum or copper can be used for 
the fabrication of the various electrodes and structural 
support members provided in this invention. The pri 
mary considerations are structural and the adequate 
conduction of the high voltage electricity to provide 
the necessary high strength electrical ?elds. 
The improved electrostatic precipitator which is 

shown and described herein provides a very simple 
geometry which is easy to interface with conventional 
precipitator designs which are already in existence. 
Along with the simple geometry the present invention 
allows the use of conventional means such as rapping or 
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shock vibration of the physical structure of the precipi 
tator to allow the easy removal of the collected dust. By 
the same token, the small size of the collecting elec 
trodes which are provided in the present design estab 
lishes a very small area of cooling or heating and mini 
mizes any restriction to the gas ?ow through the duct. 
Thus, with the present design the precipitator is able to 
operate at extremely high electrical ?eld strengths of 
greater than 6 KV/cm which is considerably higher 
than possible with other standard wire plate designs 
which are commonly used with high resistivity dust 
particles. Thus, the ef?ciency and dust collecting capa 
bility of the electrostatic precipitator can be greatly 
improved and increased by the invention that is de 
scribed herein. 
While an improved two stage electrostatic precipita 

tor has been shown and described in detail in this appli 
cation, it is obvious that this invention is not to be con 
sidered to be limited to the exact form disclosed and 
that changes in detail and construction of the invention 
may be made without departing from the spirit thereof. 
What is claimed is: 
1. An improved electrostatic precipitator for use in a 

gas stream containing high resistivity particles, said 
precipitator being arranged within a duct through 
which said gas stream is flowing, the precipitator com 
prising: 

A. a charging means which contains one or more 
corona electrodes and one or more collector elec 

trodes, 
1. said corona electrodes being mounted on a sup 
port frame means which is suitably arranged 
within said duct, 

2. said collector electrodes being mounted on a 
separate support frame means which is suitably 
arranged within said duct and is electrically insu 
lated from said corona electrodes, said corona 
and collector electrodes being arranged parallel 
and in an alternating equidistant pattern, said 
electrodes being further arranged in a single 
plane which is positioned transverse to the gas 
stream, 
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a high voltage, high current, power means con‘ 
nected between said corona electrodes and said 
collector electrodes to produce a high current 
electrical ?eld between said electrodes so that 
the high resistivity particles will be charged and 
collected on the surface of the collector elec 
trodes, 

. said collector electrodes being formed from hol 
low tubes through which a temperature control 
?uid can pass to vary the temperature of the 
particles collected on said electrodes, the tem 
perature control ?uid being controlled by a con 
trol means whereby the temperature of the col 
lected particles are maintained within a required 
range to prevent back ionization and loss of ef? 
ciency within the charging means; and 

B. a plate collector means formed from a plurality of 
parallel collector plates which are arranged paral 
lel to the gas stream flow and spaced downstream 
from said charging means, 
1. said parallel collector plates being arranged with 

alternating plates forming a ?rst set and the re 
maining plates forming a second set, said ?rst 
and second set of plates being electrically iso~ 
lated from each other, 

. a high voltage, low'current power means suit 
ably connected between said ?rst and second set 
of collector plates so that a high voltage electric 
?eld is established between the plates so that 
they attract the particles which have passed 
through the charging means so that the particles 
be collected on the collector plates to greatly 
improve the particle removing ef?ciency of the 
electrostatic precipitator, and 

. said collector plates being arranged equidistant 
from each other and spaced the same as said 
corona and collector electrodes, said ?rst set of 
plates being positioned directly downstream of 
said corona electrodes and having a high voltage 
potential equal to or greater than said corona 
electrodes. 

* * * * * 


